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Description 

BACKGROUND OF THE INVENTIQIM 

5 For many years, use has been made of direct dyes, capable in themselves of coloring keratinous fibers, and oxidation 
dyes which, after the development of their dyeing power in an oxidizing medium, enable a coloration to be obtained 
which is resistant to many treatments with shampoo, to light and to inclement weather. Oxidation dyes are generally not 
dyes in themselves; they are intermediate compounds initially having little or no color, commonly ref ened to as "oxidation 
bases or precursors", which develop their dyeing power in, for example, hydrogen peroxide. The coloring is developed 

10 by oxidative condensation of tiie dye base with itself, or by oxidative condensation of tiie oxidation base with a compound 
referred to as a "coupler". A coloration of this kind is referred to as a "permanent" coloration, as opposed to the "semi- 
permanent" coloration obtained with direct dyes. 

As tiie ordinary consumer is well aware, the oxidative dyeing of hair takes time. In today's day and age, time is a 
valuable commodity Thus, a process which can reduce the amount of time it takes to dye hair intensely witiian oxidation 

16 hair dye would be very desirable. Accordingly, tiie incorporation of a catalyst into a conventional two-step dyeing process 
was a logical development. However, the time and effort it takes to dye one's hair via a two-step process can be readily 
reduced via a one<step,dyeing process. Unfortunately, one-step catalyst-containing processes are generally unable to 
produce the same intense colorings as two-step catalyst-containing processes, for reasons which will be discussed 
herein. 

20 The present invention relates to a new and improved one-step process and composition for coloring keratinous 
fibers, particularly hair on the human head, in very dark shades, and more particularly to an improved one-step hair 
coloring process and composition employing oxidation dyes comprising an oxidising agent and iodide in an alkaline 
medium, wherein tiie final composition has a lower concentration of tiie dye component compared to a composition 
without iodide. 

25 The prior art teaches several sequential processes for dyeing hair to Intense colors using oxidation dye compositions. 
Although it is known to produce intense colors via sequential steps, no improved system has been discovered to produce 
intense colors, particularly in the dark shades, via a one-step process at high pH with significantly lower amounts of dye 
precursors. 

German Patent DE 2028818 discloses the use of a catalyst in a pre-tireatment step, prior to the application of oxi- 
30 dation dyes to hair. Although iodide Is disclosed, the reference lists an entire array of catalysts, with no appreciation for 

the particular effectiveness of one catalyst over another. This patent actually relates to a controlled, sequential method 

of dyeing hair whereby the hair is first treated with an aqueous soiution containing copper ions. Subsequently, hair is 

rinsed with water, and then a redox dye (such as an aromatic amine) is added. This patent lacks any critica!ity with 

respect to its pH range or catalyst. In fact, the patent states that its pH range does not matter, but preferably lies between 
35 5 and 10. As it could span almost the entire pH range, it appears to be actually meaningless. Thus, in summary, DE 

2028818 teaches a successive hair treatment with an aqueous catalyst and dye solution to accelerate coloring on the 

hair, and gives no importance to the selection of a critical pH range or a critical catalyst. 

British Patent 2,205,329 discloses the use of iodide ions in oxidative hair dyeing. The process involves two separate 

steps. The hair is first pre-ti*eated with a mixture of oxidation dye intermediates and iodide. Then, the pre-t'eated hair is 
40 soaked In a hydrogen peroxide solution to complete the dyeing. Full development of the color takes place on tiie hair. 

All of the disclosed examples have a pH of the hydrogen peroxide and tiie dye and iodide solution In an acidic medium. 

Accordingly, the pH of the final composition is inherentiy acidic. 

U. S. Patent Number 4.985,955 discloses a sequential process for dyeing keratinous fibers with couplers combined 

witii an iodide. There is no criticality described witii respect to the pH range. It can be between two and twelve (virtually 
45 spanning the entire pH range). Additionally no dye base Is employed. This patent fails to teach the one-step process of 

dyeing hair to intense colors by using an oxidation dye and iodide wherein the pH of the composition must be in ttie 

alkaline range. 

U.S. Patent Numbers 4.370,142, 4,804,385. 4.808,190, and 4,888,027 all disclose iodide-containing hair dye com- 
positions used in sequential processes for dyeing hair. None of these patents discloses a one-step process of dyeing 
50 hair using an oxidation dye/iodide-containing composition wherein tine pH is maintained in the alkaline range such that 
the concentration of the dye Intennediate can be reduced, while the production of intense colors can be maintained. 

U.S. Patent Number 5,006. 1 27 discloses a one-step process using a dye composition containing Iodide in the weakly 
acid pH range (between 5.9 to 6.9). As is evident, this patent does not involve compositions which are alkaline. It is 
directed to hair coloring via acid dyeing agents. The iodide functions to accelerate tiie dyeing in solution. Therefore, less 
55 dyeing takes place on the hair. This inherently results in colorings less intense than with a two-step process. 

U.S. Patent Number 1 .677,508 discloses a one-step process relating to dyeing fibers of dead animal skins, hair (but 
not on a living human scalp), fur, feathers and the like with vat dyes in an acidic environment to liberate iodine when 
mixed witfi a solution of an oxidizing agent. Although ttiis patent relates to dyeing fibers, it is not concerned with, nor 
teaches anything about, dyeing hair on a human scalp in an environment which is not injurious to the scalp or hair. 



2 



EP0545 257B1 



Moreover, the patent mentions n critical pH range. The pH concentration appears t be complet ty irrelevant except 
when the patent talks about treating fibers with an Iodine containing material "capable of lib rating Iodine in an acid 
solution of the oxidizing agent" to promot the development of dye stuff formed by oxidation upon the fibers. This patent 
does not disclose that the use of iodide catalysts makes possible the desired intensive coloring witii alkaline dyeing 

5 agents. Thus, it has no relation to a one-step iodide-containing hair dyeing composition wherein tiie pH of the composition 
must be in the alkaline range. 

The aforementioned processes of the prior art have different drawbacks insofar as they lead to either shades which 
are not very strong despite long exposure times, or to the production of strong shades which require a long exposure 
time and lead to a surface dyeing which is not very color-fast. In particular, tiie prior art one-step processes result In the 

w loss of dye in solution because tiie addition of the oxidant to the mixing vessel begins tiie color development, and the 
presence of tiie catalyst accelerates such development. Thus, less dye is available to penetrate the fibers when applied 
to tiie hair. The present invention provides for greater coloring of the hair via an alkaline one-step process of applying 
an oxidation dye with an iodide catalyst. 

15 OBJECTS QF THE INVENTION 

Applicants have discovered that iodide ions can be used together with oxidation hair dyes in a one-step process to 
produce a more intense color on gray hair, especially when the pH of the composition is in the alkaline range. Thus, it 
is an object of tills invention to provide a hair coloring mixture which provides excellent uniformly leveled and intense 
20 color throughout the hair in a one-step process. 

It is anotiier object of this invention to provide a hair coloring mixture that substantially reduces or eliminates skin 
discomfort during or after application in an alkaline medium. 

Another object of this invention is to provide a hair coloring mixture that imparts unfading natural colors which are 
highly resistant to light and shampoo, even with prolonged wear and repeated shampoos. 
25 A further object of tills invention is to provide a hair coloring mixture that does not produce off-shades or streaky 
color sections, eitiier during or after application thereof. 

Another object of this invention is to provide a "kif or dyeing outfit containing several compartments which employ 
the compounds of tiie present invention. 

Other and more specific objects will be apparent from the features, elements, combinations and operating proce- 
30 dures disclosed in the following description. 

SUMMARY OF THE INVENTION 

Applicants have discovered that the two-step Iodide-containing oxidation dye process of the prior art can actually 
35 be combined into one step to produce very intense colors with low dye concentrations and short exposure times when 
the pH is in the alkaline range. It is an important improvement for this kind of product if tiie time and materials required 
for dyeing can be reduced. 

Ordinarily, in a two-step process, the color is entirely developed on tiie hair upon addition of the oxidant, thereby 
affording all of tiie developing color the opportunity to penetrate the hair fibers. The addition of a catalyst speeds up tiie 

40 color development on the hair. 

However, in a one-step process, the oxidant is mixed with the dye precursors in a vessel where the color begins to 
develop in solution. Thus, less than all off the color is available for penetration into the hair fibers. The addition of a 
catalyst woukJ result in even poorer coloring of the hair since tiie catalyst would accelerate the dye formation In solution, 
leaving even less dye available to penetrate the hair. 

45 The present inventors have surprisingly discovered that the use of an iodide catalyst in a one-step oxidation dye 
process in an alkaline medium will produce the same or greater intensity of coloring, within tiie same or shorter time, 
witfi the same or lesser concentration of dye. as in a two-step process. This is particulariy unexpected in view of the 
accelerated color development in solution normally resulting from tiie use of catalysts in a one-step process. 

The results are even more highly surprising when one considers that dyeing hair at high pH inherentiy causes more 

$0 bleaching of the hair than dyeing at low pH. Thus, in normal side-by-side comparisons, dyeing at low pH always has tiie 
advantage of providing greater color intensities because ttiere is less bleaching of the hair; therefore, more base color 
remains. The present inventors have discovered a method by which to dye hair in one-step at high pH to produce tiie 
same or better color intensity as at low pH, without having to increase the concentration of dye to compensate for the 
additional bleaching effect 

55 The use of less dye precursors to color hair in tiie same intensity as with normal dye concentrations at alkaline pH 
not only leads to a saving in tiie cost of raw materials as previously mentioned, but also undoubtedly makes the products 
less allergenic as a result of the lower amount of dye precursors. This results In substantially improved product quality. 
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The process produces colorings which are both rapid and strong, and which penetrate well into the fibers, especially 
human keratlnous fibers such as hair. The colorings have good resistance to washing and to light and become intensely • 
colored, particularly in the dark shades, in fairly short times. 

The process for dyeing keratlnous f bers, preferably hair on a human scaip, according to the present invention is 
5 characterized in that a single composition containing, in a medium suitable for dyeing, dye precursors, such as p-phe- 
nyienediamin and/or m-aminophenol, iodide, such as potassium iodide, and an oxidant, such as hydrogen peroxid , 
' is applied to the hair in one step. The pH of the composition is in the alkaline range, preferably at 9 or above. It is important 
to note that the composition Is not preceded or followed by the oxidant but. rather. Is a single, one-step formulation 
applied directly to the hair. Of course, application of the dyeing composition may be followed by shampooing. The Iodide 
10 ion is preferably an alkali metal or alkaline earth metal or ammonium Iodide, and more particularly potassium iodide. 
The processes implemented allow the short exposure time for the single stage process to be between 5 and 30 minutes, 
more preferably between 10 and 20 minutes. 

The conpositions used for the implementation of ttie process according to the present invention may be present In 
diverse forms, such as thickeners, creams, emulsions, foams or other forms suitable for carrying out dyeing. It Is also 
15 possible to add, if required, to each of the compositions a swelling agent for the keratinous fiber such as. for exanple. 
urea. The compositions may further contain different adjuvants such as perfumes, sequestrants, film-forming agents, 
treatment agents, dispersants. conditioners or preservatives. 

DETAILED DESCRIPTION 

20 

The composition of the present invention generally consists of a first solution comprising a dye base, iodide and 
dye precursors, and a second solution comprising an oxidant. The process comprises mixing the first solution with the 
second solution immediately before application to the hair such tiiat the dyeing can take place in a single step. The pH 
of the composition must be In the alkaline range, preferably 9 or above. 
25 The dye base comprises water, ethanol, Isopropanol, alkanolamines, benzylalcohol, glycerol, glycols, glycol etiiers. 
2-butoxyethanol, ethylene glycol, ethylene glycol monoethyl etiier, propylene glycol, diethylene glycol monoetiiyl ether, 
oleic add. surfactants, alkandamides, ammonia, erythorbic ackf. EDTA and/or mixtures tiiereof. 
, The dye precursors comprise either at least one primary Intermediate or at least one coupler, or both. 
The primary Intermediates of the present Invention consist of p-phenylenediamlne, 2,5-dlamlnotoluene. 2,5-diaml- 
30 noanlsole. 2-chloro-p-phenylenediamine, N-phenyi-p-phenylenedlamlne, N.N-bIs (2-hydroxyethyl)-p-phenylenediamlne, 
N-(2-methoxyethyl)-p-phenylenediamine. N-furfuryl-p-phenylenediamine, 2.6-dimethyl-p-phenylenediamine, 2,3-dime- 
thyl-p-phenylenediamine, N-methyl-p-phenylenediamine, N,N-dimethyl-p-phenylenediamlne, Ni-etiiyl-Ni-(2-hydroxye- 
thyl)-p-phenylenediamine, p-aminophenol, N-methyl-p-aminophenol, 2-methyl-p-aminophenol, 3-metiiyl-p- 
amlnophenol. 2,3-dimethyl-p-aminophenol. 2.6-dimetiiyl-p-aminophenol, S-methoxy-p-amlnophenol. 2-chloro-p-ami- 
35 nophenoi, 2-hydroxymethyl-p-amlnophenol and/or mixtures thereof. 

The couplers of the present invention consist of m-aminophenol, 2-hydroxy-4-aminotoluene, 2.4-diaminophenox- 
yetiianol. 2.4-bis(2-hydroxyethoxy)- 1.5-diaminobenzene, 5-(2-hydroxyethyl)amino-2-methylphenol. 2-methoxy-5-ami- 
nophenol, 2,6-dimethyl-3-(2-hydroxyethyl)amino phenol, 3,4-methylenedioxyanillne, 2,4-dichIoro-m-aminophenol, 4,6- 
dichloro-m-aminophenol, 1-naphtho!, 1,5-dihydroxynaphthalene, 1 ,7-dihydroxynaphthalene, resordnol, 2-methylresor- 
40 cinol, 4-chlororesorclnol, 5-hydroxybenzodioxane, S-hydroxybenzomorpholine. 3,3'-dlhydroxydiphenylamlne, 3.4-meth- 
ylenedloxy-6-methoxyphenol, 4-hydroxyinciole, 4-methylresorcinot, 1,3-dihydroxynaphthalene and/or mixtures thereof. 

The oxidants of the present invention consist of hydrogen peroxide, persulfate. perborate, urea peroxide and/or 
mixtures thereof. 

The pH of ttie compositbn of the present irrvention may be maintained in the alkaline range by using pH alkalizers 
45 such as ammonia, sodium carbonate, potassium cartx>nate, ammonium carbonate, sodium hydroxide, potassium 
hydroxide, ammonium hydroxide, monoalkanolamines. diaikanolamines, trialkanolamines, alkylamines and/or mixtures 
thereof, and pH adjusters such as, hydrochloric acid, phosphoric add, tartaric acid, acetic acki, oleic acid, lactic add, 
citric acid and/or mixtures thereof. 

The concentration range of the dye base is 0.05 - 10.0%, Preferably 0.1 - 5.0%. The concentration range of the 
50 iodide is 0.01 - 5.0%, preferably 0.05-2.0%. The concentration range of tiie primary intermediates is 0.05 - 10.0%. pref- 
erably 0.1- 5.0%. The concentration range of the couplers is 0.0 1 -10.0%, preferably 0.05-5.0%. Finally, the concentration 
range of tiie oxidant Is 1 .0-15%. preferably 3-9%. 

As previously mentioned, it has not been heretofore known to produce tiie color intensities afforded by tiie present 
invention in a one-step process with relatively low dye concentrations. Applicants herein have discovered the surprising 
55 ability to produce such intense colors on hair, particularly In the dark shades, by employing an iodide catalyst in an 
oxidation dye composition having a pH In the alkaline range, preferably a pH of 9 or above. This is particularly surprising 
since iodide catalyzes the rate of reaction of the developer In solution. 

Ordinarily, in a two-step process, the precursor mixture is first applied to tiie hair. The oxidant is subsequently added 
to tiie hair. The color is tiius entirely developed on the hair upon addition of the oxidant, thereby affording alt of the 
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developing color the opportunity to penetrate the hair fibers. Th addition oi a catalyst w uld speed up the color devel- 
opment on the hair, without detracting from the odor intensity or adversely affecting the dye concentration. 

However, in a one-step process, the xidant is first mixed with the dye precursors in a vess I prior to application to 
the hair. Therefore, the color begins to develop In solution in the vessel, such that less than all of the color is available 

5 for penetration into the hair fibers. In other words, a great deal of the coloring potential of the oxidation dye is lost. The 
addition of a catalyst would result in even poorer coloring of the hair since the catalyst would accelerate the dye formation 
in solution, leaving even less dye available to penetrate the hair. Accordingly, the use of a greater concentration of dye 
would be required, particularly with the addition of catalyst, to produce the same dyeing intensity as a two-step process. 
It has been surprising to find that the addition of iodide to an oxidant and an effective concentration of dye precursors 

10 in an alkaline medium results in a one step process that enables: 

A) the dyeing process to proceed at a faster rate with the same intensity off coloring and the same concentration 
of dye; 

B) a greater intensity of coloring with the same concentration of dye and the same dyeing time; 

15 C) the use of a lesser concentration of dye to produce the same intensity of coloring with the same dyeing time; 

as in a two-step dyeing process. This is particularly unexpected in view of the accelerated color development in solution 
normally resulting from tiie use of catalysts in a one-step process. 

Additionally, certain dye precursors, such as p-phenylenediamine, are suspected allergenics. Thus, by reducing the 

20 amount of the primary intermediate and/or coupler witiiin the composition of the present invention, tiie composition can 
undout>tedly be made less allergenic to consumers, and also less costly to manufacture, while maintaining a high color 
intensity. The substantial reduction or elimination of skin irritation is extremely important since a painful sensation may 
accompany the skin irritation. To the hair dresser or user, the reduction or elimination of sWn irritation is an important 
advantage since hair damage is typically associated therewitii. Consequently, a composition which can decrease the 

2S amount of dye precursor, yet produce intense coloring, represents a unique advancement in the hair treatment f iekJ and 
possesses great marketing potential. 

With a view to implementing the process according to the invention, the compositions may be packaged in devices 
. called "kits", or dyeing outfits, containing several compartments witii all tiie components intended to be simultaneously 
applied to keratinous fibers by first premixing the components off the kit. Such devices may comprise, for example, a 

30 first compartment containing the composition which contains the dye precursors in the presence of iodide ions in a 
medium suitable for dyeing and. in a second compartment, an oxidant. In use. the components of each compartment 
are mixed with one another and then applied directly to the keratinous fibers in a single step operation. The final com- 
position of the mixed compartments must maintain a pH in the alkaline range, preferably 9 or above. 

According to another embodiment, the "kit" comprises a first compartment containing a composition which contains 

35 the iodide ions in a medium suitable for dyeing, a second compartment containing a composition which contains tiie 
dye precursors in a medium suitable for dyeing, and a third compartment containing 1 -40 volume oxidant composition, 
the compositions contained in the three compartments being intended to be mixed with one anotiier sirnultaneously at 
the time of use. The final composition of the mixed conpartments will have a pH in the alkaline range, preferably 9 or 
above. 

40 The devices may be equipped with means for mixing at tiie time of use which are known in tiiemselves and which 
may be packaged in an inert atmosphere. 

The process according to tiie invention and the corresponding compositions may be used for dyeing natural or 
already dyed hair, permed or uncurled, or strongly or slightiy bleached hair. 
It is also possible to use the above for dyeing furs or wool. 
45 The following examples are intended to illustrate the invention witiiout implied limitation. 

EXAMPLE 1 

The following exanple illustrates a series of hair dyeing experiments using p-phenylenediamine dihydrochloride 
so and 5-amino-o-cresol as dye precursors. Table 1 clearly sets forth the advantage of the present invention over the use 
of one-step non-iodide-containing oxidation dye compositions, and over the two-step iodide-containing oxidation dyeing 
process, as well as over the one-step iodide-containing oxidation dye compositions at low pH. 

Human hair tresses were treated with solution (A) and solution (B) for 30 min. followed by shampooing. In the case 
of solution (C), after 20 min. of treatment, and without intermediate rinsing, a solution of 9% H2O2 at pH 3 was then 
55 applied for an additional 1 0 min. before shampooing. The results indicate that the non-iodide-containing one-step mettiod 
(solution A) gives the weakest color. The two-step iodide-containing method affords an intermediate intensity at alkaline 
pH (solution C).The most intense dark color was obtained by the one-step iodide-containing process of. the present 
invention at alkaline pH (solution B). It is notewortiiy to point out tiiat the color obtained from solution B is also more red 
and brighter than that from either A or C. 
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Solution A (No Iodide): 



5 





p-Phenylenediamine dihydrochloride 


0.18% 




5-Amino-o-cresol 


0.13% 


10 


Ethyl alcohol 


15.0% 




Water qs 


lOOg 



IS Ammonium hydroxide solution is used to adjust the pH to 9. One part of this solution is mixed with 0.5 part of 9% 
and then applied to hair for 30 min. 

Solution B (lodide/One-Step): 

20 



p-Phenytenediamine dihydrochloride 


0.18% 


5-Amino-o-cresol 


0.13% 


Potassium Iodide 


0.17% 


Ethyl alcohol 


15.0% 


Water qs 


lOOg 



Ammonium hydroxide solution is used to adjust the pH to 5 or 9. One part of this solution is mixed with 0.5 part of 9% 
H2O2 and then applied to hair for 30 min. 

35 

Solution C (lodide/2-Step): 



40 



p-Phenylenediamine dihydrochloride 


0.18% 


5-Amino-o-cresol 


0.13% 


Potassium iodide 


0.17% 


Ethyl alcohol 


15.0% 


Water qs 


100g 



so 

Ammonium hydroxide solution Is used to adjust the pH to 5 or 9. One part of this solution is applied to hair for 20 nrnn. 
and, without intermediate rinsing, a solution of 9% H2O2 at pH 3 is then applied for an additional 10 min. before sham- 
pooing. Total treatment time is 30 minutes. 

55 
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TABLE 1 



TRISTIMULUS VALUES OF HAIR DYED BY DIFFERENT PROCEDURES AT DIFFERENT pH'S 


Solution 


PH 


L 


a 


b 


A 


9 


20.4 


6.4 


1.8 


B 


5 


18.1 


5.2 


1.3 


B 


9 


14,3 


7.4 


-0.1 


C 


5 


18.0 


5.7 


1.8 


C 


9 


17.8 


5.7 


1.3 



The darkest color Is obtained by the one-step iodide-containing method of the present invention at alkaline pH 
(Solution B). 

TABLE 1 clearly shows that a one-step iodide-containing process at high pH is superior to: 

20 

1) A one-step non-iodide-containing process at high pH; 

2) A one-step iodide-containing process at low pH; 

3) A two-step iodide-containing process at low pH; and 
M) A two-step iodide-containing process at high pH. 

25 

EXAMPLE il 

In each case below, the dye composition contained 0.038 M of p-phenylenediamine with equimolar m-aminophenol 
as the dye precursors in a water/ethyl alcohol (4:1) mixture. A blended gray hair tress was used in each run. When Kl 
30 was desired. 15 mg of the solid was used. 

The present invention applied a mixture of 5 g of the above dye composition, 15 mg of Kl, and 5 g of 6% H2O2 to 
hair in one step at pH 9.5 for 20 min. 

In an iodide pretreatment method, the hair was kept in a 5 g solution of Kl for 5 min. The fiber was rinsed and treated 
with a mixture of 5 g of the above composition and 5 g of 6% H2O2 at pH 9.5 for 1 5 min, 
35 Tristimulus values of the dyed swatches are recorded in Table 2. It is evident that the one-step process of the present 
invention gives the most intense color on hair as indicated by the L-value. The one-step process also affords the most 
violet shade (smaller b value indicates the color is more blue) , while the iodide pretreatment method produces a yellowish 
brown color on hair as indicated by a larger b (more yellow) value. 

40 

TABLE 2 



COMPARISON OF DIFFERENT HAIR DYEING PROCESSES CATALYZED BY IODIDE 


Method 


L 


a 


b 


Present Invention 
i-pretreatment 


11.1 
13.9 


2.0 
2.0 


0.8 
1.8 



50 TABLE 2 clearly shows that a one-step iodide-containing process at high pH is superior to an iodide-pretreatment 

process at high pH. 

EXAMPLE III 

55 Figure 1 illustrates a series of hair dyeing experiments using p-phenylenediamine and resorcinol as dye precursors. 
The amount of iodide was constant in each run (16 mg), but the concentration of dye precursors was varied. It is inter- 
esting to find that a certain dye precursor concentration must be satisfied before the catalytic effect can be observed. 
For instance, once an effective concentration (in this case. 0.05M) was reached, less dye was required t produce the 
same cofor intensity as the non-catalyzed composition. Conversely, when the iodide-catalyzed composition is conrpared 
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to the non-catalyzed composition at equal dye concentrations, the iodide-catalyzed composition produces more intense 
colorings after the effective dye concentration has been reached. It is truly unexpected that more intense dye colorings 
can be produced by reducing the amount of dye in the composition. 

5 EXAMPLE IV 

The following example illustrates the use of p-aminophenol and m-phenylenediamine as the dye precursors mixed 
with equal part of 6% hydrogen peroxide and potassium iodide. The mixture was applied in one-step to blended gray 
hair after the pH was adjusted to 9.0 with ammonium hydroxide: 

10 



p-Aminophenol 


0.16% 


m-Phenylenediamine 


0.16% 


Ethyl alcohol 


15.0% 


Potassium iodide 


0.06% 


Water q.s. 


100.0% 



After 20 min.. a reddish brown color was imparted on hair after shampooing and rinsing. In the control experiment, 
no iodide was used and the color was much weaker, as indicated in the following TABLE 3: 

2S 







L 


a 


b 


30 


Control 


22.2 


2.3 


5.4 




with Kl 


15.8 


5.4 


2.4 



35 

EXAMPLE V 

The following composition was prepared in the same manner as Example iV, except different precursors and cata- 
lysts were used. 

40 



4.6-Bis-(2-hydroxyethQxy) 1 ,3-diaminobenzene dihydrochloride 


0.60% 


2,5-Diaminotoluene sulfate 


0.44% 


Ethyl alcohol 


10.0% 


Sodium iodide 


0.27% 


Water q.s. 


100.0% 



This composition was mixed with equal part of 6% hydrogen perioxide. The pH of this mixture was adjusted to 9.0 
with ammonium hydroxide and was then used in one-step to treat blended gray hair for 20 min. No iodide was used in 
55 the control. The result illustrates that iodide enhances the dyeing efficiency of the dye composition, when it would oth- 
enwise be expected to accelerate the rate of color development in solution, leaving less color for application to the hair. 
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TABLE 4 





L 


a 


b 


Control 
with Nal 


15.3 
14.5 


0.4 
0.8 


-0.9 
-1.4 



10 



EXAMPLE VI 



Blended gray hair was dyed by a mixture of equal part of Nice % Easy* Shade 124 and peroxide in one-step in an 
75 alkaline medium for 20 minutes. The result was compared to those swatches dyed for 15 min. by the same solution 
containing 0.15% of either copper sulfate or potassium iodide. Tristimulus values of the swatches are given below: 



20 



25 



TABLE 5 



COMPARISON OF DIFFERENT CATALYSTS 


Catalyst 


L 


a 


b 


none 


10.4 


0.6 


0.6 


CUSO4 


11.0 


0.8 


1.0 


Kl 


9.6 


0.5 


0.3 



30 



35 



It is evident that, when the copper sulfate catalyst was used, a lower color intensity was obtained on the hair as 
compared to no catalyst at all. This is to be expected since catalysts accelerate the development of the color in solution, 
leaving less color available to dye the hair. However, it is very surprising to find that iodide enables intense dyeing of the 
hair, notwithstanding its normally expected rate of catalysis of the dyeing solution. The dye-out is even more intense 
than when no catalyst Is used at all. 



EXAMPLE VII 



TABLE 6 





TRISTIMULUS VALUES OF BLENDED GRAY HAIR DYED WITH NICE 'N EASY* (NNE) HAIR DYES 


45 


No. 


Dye Composition 


L 


a 


b 




1 


NNE 122 (original) + H2O2 


9.8 


0.5 


1.4 




2 


NNE 122 (1/5 diluted) + H2O2 


14.3 


1.3 


3.1 




3 


NNE 122 (1/5 diluted) + H2O2 + Kl 


10.2 


1.8 


1.0 


SO 


4 


NNE 122 (1/5 diluted) 4- Kl. followed by H2O2 


11.3 


2.2 


1.0 




5 


NNE 124 (original) + Hi02 


9.2 


0.0 


1.2 




6 


NNE 124 (1/3 diluted) + H2O2 


11.4 


1.0 


1.6 


55 


7 


NNE 124 (1/3 diluted) + H2O2 + Kl 


8.3 


2.2 


0.6 




8 


NNE 124 (1/3 diluted) + H2O2 + Nal 


9.0 


0.1 


0.9 



'Trademark - Clairol. Inc. 
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Table 6 sets forth comparative data using Nice Easy* 122 and 124 dye compositions at a pH of 9.5. Resordnol, m- 

5 aminophenol and p-phenylenediamine are used as the dye precursors. Sample No. 1 represents the original 122 dye 
connposition color intensity. This is the intensity standard against which the present invention is measured. Sample No. 
2 represents the 122 dye composition diluted to one-fifth of its original dye concentration and tested again for color 
intensity to measure the loss of color. Sample No. 3 represents the present invention wherein 0.1 5% of potassium iodide 
is added to the diluted 122 compositions for application in a single stage. A black color very close to the original dye 

10 intensity was obtained, with iodide and an effective concentration of only one-fifth the amount of dye. It is surprising that 
such Intense coloring can be obtained by a one-stage iodide/peroxide developer system at an alkaline pH with a lower 
dye concentration. Sample No. 4 represents the composition of Sample No. 3 applied in a two-stage process. As Is 
evident, the two-stage process produces a much lower color intensity than the one-stage process, and produces a 
significantly lower color intensity than the original, undiluted composition. 

15 Similarly, Sample No. 5 represents the original 124 dye composition color intensity Sample No. 6 represents the 
124 dye composition diluted to one-third of its original dye concentration and tested again for color intensity to measure 
the loss of color. Samples No. 7 and 8 represent the present invention wherein 0.21% of the iodide salt was added to 
the diluted 1 24 composition for application in a single stage. It is hiohlv surprising to find that colors even more intense 
than the original composition can be produced by a composition having iodide and an effective concentration of one- 

20 third the dye concentration of the original,composition. This results from the one-stage iodide/peroxide developer system 
off the present invention when the pH is alkaline. 

gXAiyiPUEVIII 

25 As shown in the preceding Example VII. an advantage of incorporating iodide into a one-step alkaline oxidation dye 
composition is to provide for a significant reduction in the dye precursor concentration to produce the same, or greater, 
dye-out as a non-iodide catalyzed oxidation dye composition. However, the present invention makes it also possible to 
reduce the amount of time required to dye hair with the same dye concentration and color intensity as non-iodide cata- 
lyzed oxidation dye compositions. This is exemplified below: 

30 A swatch of blended gray hair was dyed in one step in an alkaline medium with a mixture of equal part of Nice & 
Easy* Shade 124 and hydrogen peroxide for 20 min. This was compared to swatches dyed by the same solution also 
containing 0. 1 5% iodide. The results suggest that as much as 50% of the dyeing time can be reduced by Incorporating 
iodide into the dye formulation. 

35 



TABLE 7 



COMPARISON OF DYEING TIIVIE VS. CATALYST CONCENTRATION 


Dyeing time (min.) 


Kl(%) 


L 


a 


b 


20 


0 


10.4 


0.6 


0.6 


15 


0.15 


9.6 


0.5 


0.3 


10 


0.15 


10.4 


0.8 


0.6 


5 


0.15 


12.7 


1.2 


1.3 



It will thus be seen that the objects set forth above, among those made apparent from the preceding description, 
so are efficiently attained and. since certain changes may be made without departing from the scope of the invention, it is 
intended that all matter contained in the above description shall be interpreted as illustrative so as to obtain the benefit 
of all equivalents to which the invention Is fairly entitled. 



55 



"Trademark of Clairol, Inc. 
^Trademark - Ciairol, Inc. 
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Claims 

1. Acompositi n for dyeing keratinous fibers in int ns cx)lors oorpprising. at an alkaline pH, a single compostti not 
iodide, an oxidant and an oxidation dye. 

5 

2. The composition of claim 1 wherein the pH is at least about 9. 

3. The composition of Claim 1 or 2 wherein the oxidation dye comprises a dye base and a dye precursor selected from 
the group consisting of at least one primary intermediate, at least one coupler and mixtures thereof. 

10 

4. Thecornpositionof Claims whereinthedyebaseisselectedfromthegroupconsistingof water, ethanol, isopropanol, 
alkanol-amines. benzylalcohol. glycerol, glycols, glycol ethers, 2-but0xyethanol, ethylene glycol, ethylene glycol 
monoethyl ether, propylene glycol, diethylene glycol monoethyl ether, oleic acid, surfactants, alkanolamides. ammo- 
nia, erythorbic acid, EDTA and/or mixtures thereof. 

IS 

5. The composition of Claim 3 or 4 wherein the primary intermediate is selected from the group consisting of p-phe- 
nylenediamlne. 2.5<liaminotoluene, 2.5-diaminoanlsole, 2-chloro-p-phenylenediamine, N-phenyl-p-phenylenedi- 
amlne, N.N-bis {2-hydroxyethyl)-p-phenyienediamine, N-(2-methoxyetfiyl)-p-phenylenediamine, N-furfuryl-p- 
phenylenediamine, 2,6-dimethyl-p-phenylenediamine, 2,3-dimethyl-p-phenylenediamine, N-methyl-p-phenylenedi- 

20 amine. N.N-dimethyl-p-phenylenediamine. Ni -ethyl- Ni-(2-hydroxyethyl)-p-phenylenediamine, p-aminophenol, N- 
methyl-p-aminophenol. 2-methyl-p-aminophenol. 3-methyl-p-aminophenol, 2,3-dimethyl-p-aminophenol, 2.6-dime- 
thyl-p-aminophenol, 3-methoxy-p-amlnophenoi. 2-chloro-p-amlnophenol, 2-hydroxymethyl-p-aminophenol and/or 
mixtures thereof. 

25 6. The composition of any one of Claims 3 to 5 wherein the coupler is selected from the group consisting of m-ami- 
nophenoi. 2-hydroxy-4-aminotoluene, 2,4-diaminophenoxyethanol, 2.4-bis(2-hydoxyethoxy)-1,5-diaminobenzene, 
5*(2-hydroxyethyl)amino-2HTtethylphenol, 2-methoxy-5-aminophenol, 2,6<limethyl-3-(2-hydroKyethyl)amino phe- 
nol, 3,4 methylendioxyanlline, 2,4-dichloro-m-aminophenol, 4,6-dichloro-m-aminophenol, 1 -napthol, 1 .5-dihydroxy- 
naphthalene. 1 .7-dihydroxynaphthalene, resordnol. 2-methylresorcinol, 4-chloroesorcinol, 5-hydroxybenzodioxane. 

30 6-hydroxybenzomorpholine, 3,3'-dihydroxydiphenylamine, 3,4-methylenediaxy-6-methoxyphenol, 4-hydroxyindole, 
4-methylresorcinol, 1 ,3-dihydroxynaphthalene and/or mixtures thereof. 

7. The composition of any one of the preceding claims wherein the oxidant is selected from the group consisting of 
hydrogen peroxide, persutfate, perborate, urea peroxide and/or mixtures thereof. 

35 

8. The composition of any one of the preceding claims wherein the iodide is potassium iodide. 

9. The composition of any one of the preceding claims wherein the single composition comprises a mixture of a first 
solution and a second solution, the first solution comprising the Iodide In an amount ranging from 0.01% to 5.0%, 

40 based on the total weight of the first solution; and the second solution comprising 1 .0% to 15.0% of the oxidant, 
based on the total weight of the second solution, in an aqueous medium. 

10. A kit for dyeing keratinous fibers to intense colors in a single step comprising a first compartment containing an 
oxidation dye composition in combination with iodide ions, and a second compartment containing an aqueous com- 

45 position of an oxidant, wherein said compositions of both compartments are mixed together at the time of use for 
simultaneous application onto said fibers, and wherein said mixed composition has an alkaline pH. 

11. A kit for dyeing keratinous fibers to intense colors in a single step and containing at least three compartments, a 
first of said compartments containing an oxidation dye composition, a second of said compartments containing 

50 iodide, and a third of said compartments containing an aqueous composition of an oxidant, wherein said composi- 
tions of all three of said conpartments are mixed together at the time of use for simultaneous application onto said 
fibers, and wherein said mixed composition has an alkaline pH. 

12. The kit of Claim 10 or 11 wherein the pH is at least about 9. 

55 

13. The kit of Claim 10 or 11 wherein the iodide Is potassium iodide. 

14. A single-stage process for dyeing keratinous fibers in intense colors comprising simultaneously applying to said 
keratinous fibers a composition according to any one of claims 1 to 9. 
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15. The process of Claim 14 wherein the intense colors are produced in the dark shades. 

16. Thepr cess of Claim 15 wherein the dark shades are black and brown. 

17. The process of any one of Claims 14 to 16 wherein the keratinous fibers are human hairs. 
PatentansprQche 

1 . Zusammensetzung zum Fdrben keratinhaltiger Fasern in intensiven Farben, die bei alkalischem pH lod, ein Oxidans 
und einen Oxidationsfart>stoff in einer einzigen Zusammensetzung umfaOt 

2. Zusammensetzung nach Anspruch 1 . worin der pH wenigstens etwa 9 betrdgt. 

3. Zusammensetzung nach Anspruch 1 Oder 2, worin der Oxidationsfarbstoff eine Farbbase und einen Farbstoffvor- 
ISufer. der ausgewdhlt ist unter wenigstens einer primdren Zwischenverbindung. wenigstens einem Kuppler und 
Gemischen davon. 

4. Zusammensetzung nach Anspruch 3, worin die Farbbase ausgewdhit ist unter Wasser. Ethanol, Isopropanol, Alka- 
nolaminen, Benzylalkohol, Glycerin, Glykolen, Glykolethem, 2-ButoxyethanoL Ethylenglykol, Ethylenglykolmonoe- 
thylether, Propylenglykol. Diethylengtytolmonoethylether, Oleinsdure, oberflSchenaktlven Mitteln. Alkanolamiden. 
AmmonlaK Erythorbinsdure, EDTA und/oder Gemischen davon. 

5. Zusammensetzung nach Anspruch 3 oder 4. worin die primdre Zwischenverbindung ausgewdhit ist unter p*Pheny- 
lendiamin, 2,5-Diaminotoluol, 2,5-Diaminoanisol, 2-Chlor-p-phenylendiamin, N-Phenyl-p-phenylendiamin, N,N- 
Bis(2-hydroxyethyl)-p-phenylendiamin, N-(2-Methoxyethyl)-p-phenylendiamin. N-Furfuryl-p-phenylendiamin, 2,6- 
Dimethyl-p-phenylendiamin, 2,3-Dimethyl-p-phenylendiamin, N-Methyl-p-phenylendiamin, N.N-Dimethyl-p-pheny- 
lendiamin, Ni-Ethyl-Ni-(2-hydroxyethyl)-p-phenylendiamin, p-Aminophenol. N-Methyi-p-aminophenol, 2-Methyl-p- 

. aminophenol, 3-Methyl-p-aminophenol. 2.3-Dimethyl-p-aminophenol. 2.6-Dimethyl*p-aminophenol, 3-Methoxy-p- 
aminophenol, 2-Chlor-p-aminophenol, 2-Hydroxymethyl-p-aminophenol und/oder Gemischen davon. 

6. Zusammensetzung nach einem der vorhergehenden Anspruche. worin der Kuppler ausgewahit ist unter m-Amino- 
phenol, 2-Hydroxy-4-aminotoluol, 2,4-Diaminophenoxyethanol, 2,4-Bis(2-hydrQxyethoxy)-1 ,5-diaminobenzol, 5-(2- 
Hydroxyethyl)amino-2-methylphenol, 2-Methoxy-5-aminophenol. 2,6-Dimethyl-3-(2-hydroxyethyl)aminophenol, 
3,4-Methylendioxyanilin, 2,4-DichIor-m-aminophenol. 4,6-Dichlor-m-aminophenol. 1-Naphthol, 1,5-Dihydroxynaph- 
thalin, 1,7-Dihydroxynaphthalin. Resorcin, 2-Methylresorcin, 4'Chiorresorcin, 5-Hydroxybenzodioxan, 6-Hydroxy- 
benzomorpholin, 3,3'-Dihydroxydiphenylamin. 3,4-Methylendtoxy-6-meth(»cyphenot, 4-Hydroxyindol. 4- 
Methytresorcin, 1.3-DiyhdrQxynaphthalin und/oder Gemischen davon. 

7. Zusammensetzung nach einem der vorhergehenden Anspruche, worin das Oxidans ausgewdhlt ist unter Wasser- 
stoffperoxid, Persulfat, Perborat, Harnstoffperoxid und/oder Gemischen davon. 

8. Zusammensetzung nach einem der vorhergehenden AnsprOche, worin das lodid Kaliumiodki ist. 

9- Zusammensetzung nach einem der vorhergehenden Anspruche, worin die einzige Zusammensetzung ein Gemisch 
aus einer ersten LOsung und einer zweiten LOsung umfaBt, wobei die erste LOsung das lodid in einer Menge im 
Bereich von 0.01 bis 5,0 %, bezogen auf das Gesamtgewicht der ersten LOsung, umfaBt; und die zweite Ldsung 
das Oxidans in einer Menge von 1,0 bis 15,0 %, bezogen auf das Gesamtgewicht der zweiten LOsung, in einem 
wdBrigen Medium umfaBt. 

10. Kit zum Fdrben keratinhaltiger Fasern in intensiven Farben in einer einzigen Stufe, umfassend ein erstes Korrpar- 
timent, welches eine Oxidations^rbstoffzusammensetzung in Kbmbination mit lodldionen enthait. und ein zweites 
Kompartrment. welches eine wdBrige Zusammensetzung eines Oxidans enthdit. wobei die Zusammensetzungen 
der beiden Kompartimente zum Zeitpunkt der Anwendung zum gleichzeitigen Auftragen auf die Fasern zusammen- 
gemischt werden und wobei das Gemisch einen alkalischen pH-Wert aufweist. 

11. Kit zum Fdrben keratinhaltiger Fasern in intensiven Farben in einer einzigen Stufe, welcher wenigstens drei Kom- 
partimente enthait, wobei das erste Kbmpartiment eine Oxidationsfarbstoffzusammensetzung enthait, das zweite 
Kompartiment lodid enthait und das drift Kbmpartiment eine wdBrige Zusammensetzung eines Oxidans enthait, 
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wobei die Zusammensetzungen der drei Kompartimente zum Zeitpunktder Anwendung zum gleichzeitigen Auftra- 
gen auf die Fasern zusammengemischt werden und wobei das Qemisch einen alKalischen pH-Wert aufwelst.. 

12. Kit nach Anspruch 10 oder 1 1 . wobei der pH bei wenigstens etwa 9 liegt. 

13. Kit nach Anspruch 10 oder 1 1, wobei das lodid Kaliumiodid ist. 

14. Einstufiges Verfahren zum Fdrben keratinhaltiger Fasern in intensiven Farben, wobei man auf die keratinhaltigen 
Fasern gleichzeitig eine Zusammensetzung nach einem der AnsprOche 1 bis 9 auftrdgt. 

15. Verfahren nach Anspruch 14. wobei die intensiven Farben in dunklen FarbtOnen erhalten werden. 

16. Verfehren nach Anspruch 15. wobei die dunklen FarbtOne schwarz und braun sind. 

17. Verfahren nach einem der Anspruche 14 bis 16, wobei es sich bei den keratinhaltigen Fasern um menschliches 
Haar handelt. 

Revendications 

1 . Composition pour colorer des fibres k6ratineuses en des couleurs intenses comprenant. k un pH alkalin, une com- 
position unique d'iodure. d'un oxydant et d'un colorant par oxydation. 

2. Composition selon la revendication 1 dans laquelle le pH vaut au moins environ 9. 

3. Composition selon la revendication 1 ou 2 dans laquelle le colorant par oxydation comprend une base colorante et 
un pr^curseur de colorant choisi .dans le groupe consistant d'au moins un interm6diaire primaire. au moins un 
coupleur et leurs melanges. 

4. Composition selon la revendication 3 dans laquelle la base colorante est choisie dans le groupe consistant de I'eau, 
i'^thanol, risopropanol. les alcanol-amines. le benzylalcool, le glycerol, les glycols, les glycols others, le 2-butoxy6- 
thanol. r^thyi^ne gylcol, T^thyl^ne glycol mono^thyl 6ther, le propylene glycol, le di^thyl^ne glycol mono^thyl ^ther. 
Tacide ol6Tque» les surfactants, les alcanolamides, rammoniac, Tacide ^rythorbique. I'EDTA, et/ou leurs melanges. 

5. Composition selon la revendication 3 ou 4 dans laquelle Tinterm^iaire primaire est choisi dans le groupe consiistaht 
de la p-ph6nyl6nediamine, le 2,5-diaminotolu6ne, le 2,5-diaminoanisole, la 2-chloro-p-ph6nyl§nediamlne, la N-ph6- 
nyl-p-ph6nyl6nediamine, la N,N-bis(2-hydroxy6thyl)-p-ph6nyl^nediamine, la N-(2-m6thoxy6thyl)-p-ph6nyl6nedia- 
mine, la N-furfuryl-p-ph6nyl6nediamine, la 2.6-dim6thyl-p-ph6nyl^nediamine, la 2,3-dim§thyliD-ph6nyl6nediamine, 
la N-m6thyl-p-ph6nyl§nediamine, la N,N-dim§thyl-p-ph6nyl§nediamine. la Ni'^thyl-N^-(2-hydroxy^thyl)-p-ph6nyl6- 
nediamine. le p-aminoph6nol. le N-m^yl-p-aminoph6nol. le 2-m6thyl-p-aminoph6nol. le 3-m6thyl-p-aminoph6nol. 
le 2,3-d{m6thyl-p-aminoph6nol. le 2,6-dim§thyl-p-aminoph6nol, le 3-m§thoxy-p-aminoph6nol, le 2-chtoro-p-amino- 
ph6nol, le 2-hydroxym6thyl-p-aminoph6nol et/ou leurs melanges. 

6. Composition selon Tune quelconque des revendications 3^5 dans laquelle le coupleur est choisi dans le groupe 
consistant du m-aminoph6nol, 2!-hydroxy-4-aminotolu§ne, 2,4-diamino-ph^noxy6thanol. 2.443i8(2-hydroxy6thoxy)- 
1,5-diaminobenz6ne, 5-(2-hydrox6thyl)amino-2-m6thylph6nol, 2-m6thoxy-5-amino-ph6nol, 2,6-dim6thyl-3-(2- 
hydroxy6thyl)amino ph6nol, 3,4-m6thyl§nedioxyaniline. 2,4-dichloro-m-aminoph6nol, 4.6-dichloro-m-aminoph6nol, 
1-napthol, 1 ,5-dihydroxy-naphthal^ne. 1 .7-dihydroxynaphthal§ne, r6sorcinol, 2-m6thyl-r6sorcinol. 4-chloror6sorci- 
nol, 5-hydrQxybenzodioxane, 6-hydroxybenzomorpholine, 3,3''dihydroxydiph6nylamine. 3,4-m§thyl^nediQxy-6- 
m6thoxyph6nol, 4-hydroxyindole. 4-m§thylr^orcinoL 1 ,3- dihydroxy -naphthalene et/ou leurs m^anges. 

7. Composition selon I'une quelconque des revendications pr^6dentes dans laquelle Toxydant est s6lectlonn6 dans 
le groupe consistant du peroxyde d'hydrog^ne, persulfate, perborate, peroxyde d'ur^e et/ou de leurs melanges. 

8. Composition selon Tune quelconque des revendications pr6c6dentes dans laquelle le iodure est du iodure de potas- 
sium. 

9. Composition selon Tune quelconque des revendications pr^c^entes dans laquelle la composition unique comprend 
un melange d'une premiere solution et d*une seconde solution, la premiere solution comprenant le iodure en une 
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quantity dans Tintervalle de 0,01% ^ 5.0%, sur la base du poids total de la premiere solution: et la seconde solution 
comprenant de 1 ,0% k 1 5.0% de i*Qxydant. sur la base du poids total de la seconde solution, dans un miileu aqueux. 

10. Kit pour colorerdes fibres k^ratineuses en couleurs intenses en une 6tape unique comprenant un premier compar- 
5 timent contenant une composition colorante par oxydation en combinaison avec des Ions iodure. et un second 
compartiment contenant une compositi n aqueuse d'un oxydant, oCi lesdites compositions des deux compartiments 
sont m^lang^es ensemble au moment de Tutilisation pour une application simultan6e sur lesdites fibres, et oCi ladite 
composition mixte a un pH alcalin. 

70 11. Kit pour colorer des fibres k§ratineuses en couleurs intenses en une 6tape unique et contenant au moins trois 
compartiments, le premier desdits compartiments contenant une composition de colorant par oxydation, le second 
desdits compartiments contenant un iodure, et le troisi^me desdits compartiments contenant une composition 
aqueuse d'un oxydant. ou lesdites compositions des trois dits compartiments sont m^lang^es ensemble au moment 
de rutilisation pour une application simultan^e sur lesdites fibres, et ou ladite composition mixte a un pH alcalin. 

IS 

12. Kit selon la revendication 10 ou 11 dans lequei le pH vaut au moins environ 9. 

13. Kit selon la revendication 1 0 ou 1 1 dans lequei I'iodure est de I'iodure de potassium. 

20 14. Proc^6 en une 6tape pour colorer des fibres k^ratlneuses en couleurs intenses comprenant Tapplication simulta- 
n^ment auxdites fibres k^ratineuses d'une composition selon Tune quelconque des revendications 1^9. 

15. Proc6d6 selon la revendication 14 dans lequei les couleurs intenses sont produHes dans les nuances fonc^es. 

25 16. Proc^6 selon la revendication 15 ou les nuances fonc^es sont le noir et le brun. 

17. Proc6d6 selon Tune quelconque des revendications 14^16 dans lequei les fibres k^raniteuses sont des cheveux 
^ humains. 
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